In spite of the opportunity afforded by neurological cases for the study of the association of reading, writing, and spoken speech disorders, there is little agreement on the question whether these disabilities may exist independently or are necessarily parts of a general language disturbance. Where a disorder of reading has been found to be the major disability it has been accepted by some authors as a partial agnosia or a selective symbolic defect (Holmes, 1950; Symonds, 1953; Brain, 1955) . On the other hand Critchley (1953) has held that such a dyslexia forms part of a more general disorder of language, as shown by the concomitant minor grades of speech defect. Other authors have sought to explain similar cases of reading disorder on the basis of fluctuating visual sensory efficiency (Beringer and Stein, 1930) , of visual disorientation (Martin, 1954) , or of alterations of eye movements (Warrington-and Zangwill, 1957) . However, another disability seen even more frequently in association with dyslexia, defective identification of colours, has not been thought to give rise to the disorder of reading.
Dysgraphia has been accepted by some authors (e.g., Gerstman, 1940) as a disability that can be seen without disturbances of spoken speech and reading. Critchley (1953) has sought to explain this form of dysgraphia as a disability of execution, a dyspraxia for writing. Again, it is noteworthy that the other features of the Gerstman syndromedyscalculia, finger agnosia, and right-left disorientation-are not invoked to explain the dysgraphia. It is, moreover, plausible that these are the results of proximity of functional areas rather than bearing any functional inter-relationship.
In the present paper we wish to present further evidence for the occasional "independence" of dyslexia and dysgraphia from dysphasia, first, by a conventional detailed report of one patient; and second, by a survey of a series of unselected cases of language disability. For this purpose we refer to dyslexia as the inability to read correctly words and letters aloud; dysgraphia, as the inability to write correctly on paper; and dysphasia, as a defect of spoken speech as conventionally assessed by clinical testing.
Case Report Clinical History.-A theatrical entertainer (R.H., N.H. 84427), aged 45, was admitted as an emergency to the National Hospital, Queen Square, on February 25, 1959 , under the care of Dr. Carmichael. Five days previously while sitting quietly and reading, he suddenly experienced severe, throbbing, bifrontal headache, Shortly after, he vomited twice and was aware of difficulty of seeing to the right, diplopia, and an inability to read. Unassisted he visited his physician who prescribed rest and an unknown medication. He did not experience disorientation or motor disability. During the next few days moderately painful headaches recurred. Reading remained affected as did the difficulty in seeing things to the right. He had a second episode of severe headache similar to the first on the day of admission. During admission no obvious signs of illness were seen. He dressed in hospital attire and got into bed with the facility of a healthy individual. Minimal watch-strap when tested on a series of 20 objects. His performance was unchanged on December 8. Comprehension of speech was initially a little slower than might be expected but never-gave rise to mistakes.
When tested formally on March 5 with some of the complicated instructions from Burt's series (given orally) he made no error. There was no expressive speech disturbance.
Reading.-The patient's disorder of reading was initially severe but had improved considerably by March 20 and could be detected only by careful testing on March 26, July 21, and December 8. He found it more difficult to read letters than words, but reading of every kind of written material, excepting only musical notation, was affected to some extent. The patient was fully aware of his disability and of its consequences, and made efforts to improve his reading by practice.
His reading of single letters was tested in a variety of ways. Written or printed capital letters were all read incorrectly on February 27 but correctly in 50 % of attempts on March 2, in 85 % on March 13, and in 100% on March 26 and July 21. On December 8 he read P for F. He still made one error, mistaking a p for a g, in reading a random alphabet of small printed letters on March 26 and a different mistake (I for i) on July 21 and December 8. When he was asked to read capital letters that formed part of words which he had just previously read correctly he obtained scores of 82% correct on March 4 and 91 % correct on March 17. Letters that had been written by himself he read correctly in 55 % of attempts on March 4 and in 100% on March 17. He found large plastic (solid) capital letters no easier to read than printed letters, since he scored only 40% correct on March 3 and 80% correct on March 11. On July 21 he made no error. He scored 74% correct on March 3 and 80% on March 11 when asked to select a given (named) letter from among 10 scattered solid letters. On July 21 he was slow and doubtful when asked to find the letter Y, but otherwise made no mistakes.
When printed words were offered singly he read 17% correctly on February 27, 80 % correctly on March 9, and 92 % on March 26. On this date he still misread it for at, wil for wit, jim for dim, mop for mob, and tape for tap. There was only one error (in 100 words) when he was tested with the same series on July 21. His reading standard for words was equivalent to that of the average 11-year-old child (by Burt's scale) on March 17 and also on December 8. Only 40% of words forming part of short sentences were read correctly on March 2 but this improved to 97 % on March 13. Words forming part of connected passages of prose were rather easier for him to read (80 % correct on March 4 and 97% correct on March 17). However, only 80% of single words formed of solid letters were read correctly on March 11.
The patient was able to comprehend correctly, although rather slowly, the meaning of written words. This was tested by displaying a number of objects and req-uiring the patient to read silently from a list one name at a time and then to point to the appropriate object. No error was made on March 9 or on July 21 in 10 trials on which the words had been correctly read. However, Despite his disorder of reading the patient was able to sort letters almost perfectly. Fifty solid and variously coloured capital letters were scattered at random over a table. These letters lay rotated in all directions but never upside down and the patient was asked to arrange them into groups according to their shape or identity. He made only one error (98 % correct) on March 2 and two errors (96 % correct) on March 5. His mistakes consisted in creating too many groups. Thus both on March 2 and March 5 a green letter S was not placed in the same group as two orange letters S, and on March 5 an orange letter M was not grouped together with yellow and green letters M.
His ability to identify colours was moderately impaired. When asked to name the colour of various objects (wools, beads, solid letters, etc.) he was correct in 70 % of attempts on February 28, in 80 % on March I 1, and in 100% on March 16 and July 21. His scores did not differ markedly when he was asked to select from a group an object of a given colour (80% correct on February 28, 90% on March 11 and March 16, and 100% on July 21). On December 8 he still mistook red for green. By contrast he made no mistakes either on February 27 or thereafter when he was asked to sort various kinds of objects according to their colour. He also passed Holmgreen's colour matching test successfully on March 3. He stated that his ability to visualize colours was unchanged.
Visuo-spatial Perception and Construction.-The patient gave no evidence of unilateral spatial neglect (except initially when reading, as already described). Thus on February 28 he was able to count scattered beads without error and he bisected lines on March 2 with fair accuracy under various conditions of fixation. His drawings were poor on February 27, improved on March 4, and good s on March 16, with a tendency towards improved performance when he was asked to copy from a model rather than draw from memory. His performance on the papercutting test (Terman scale) was only fair on March 16 (score of 1 where 2 is the maximum) and on the same date he repeatedly failed when required to indicate the part common to three overlapping figures (Abelson's test). Similarly, he was unable to make a reasonable plan of his ward (on February 28) or to draw an adequate map of England (on March 12) or to score better than 70% correct on the cube-analysis test of the Terman scale (on March 20). When questioned about his home and about the route between well-known landmarks it became evident (on both February 28 and March 12) that his topographic memory was severely impaired. His performance on constructional tests such as block designs and match-stick designs improved from poor on March 2 to good on March 19, again with some added improvement when a model was made available.
Summary of Case Report
The ability of this patient to read was at first virtually lost, although his writing was less severely affected and his spoken speech only mildly disturbed. A right homonymous hemianopsia was the salient finding on neurological examination and the presence of an arteriovenous malformation in the left occipital region was demonstrated by means of left carotid angiography. After admission, it was possible to assess his performance on a wider range of tests. Additional disorders, for example in the identification of colours and in calculation, were demonstrated. The rapid improvement of his performance over a period of four weeks was followed in detail. He was again seen at nine months after the first onset, when the disturbance of reading, though much improved, was still the most marked residual disability.
Survey of Series of Cases
Of the patients seen by the Department of Psychology 700 consecutive referrals were reviewed. The cases showing one or more disorders of language (dysphasia, dyslexia, or dysgraphia) were made the subject of further analysis. If the onset of illness was before 6 years of age, if there were left-handed tendencies, or if the language functions were not adequately tested, the case was excluded from this survey. A total of 35 cases with language disorders remained. The degree of impairment was graded from 0 to 4 plus, ranging in order from normal to slight, moderate, severe, or extreme impairment, separately for spoken speech, reading, and writing.
For the purpose of this survey (concerned with the differential breakdown of spoken speech, reading, and writing) no attempt at localization of the pathology was made. We are greatly indebted to Dr. E. A. Carmichael who brought the case of R.H. to our attention on the day of admission and permitted us to study and publish the case and has given us generous and valuable help in the preparation of this paper; to Dr. Macdonald Critchley, Mr. Harvey Jackson, Dr. Purdon Martin, Mr. Wylie
